Introduction: Although caregivers of people with dementia may face difficulties, some positive feelings of caregiving may be associated with resilience. Objective: This study systematically reviewed the definitions, methodological approaches and determinant models associated with resilience among caregivers of people with dementia. Methods: Search for articles published between 2003 and 2014 in ISI, PubMed/MEDLINE, SciELO and Lilacs using the search terms resilience, caregivers and dementia. Results and conclusions: Resilience has been defined as positive adaptation to face adversity, flexibility, psychological well-being, strength, healthy life, burden, social network and satisfaction with social support. No consensus was found about the definition of resilience associated with dementia. We classified the determinant variables into biological, psychological and social models. Higher levels of resilience were associated with lower depression rates and greater physical health. Other biological factors associated with higher levels of resilience were older age, African-American ethnicity and female sex. Lower burden, stress, neuroticism and perceived control were the main psychological factors associated with resilience. Social support was a moderating factor of resilience, and different types of support seemed to relieve the physical and mental overload caused by stress.
Introduction
Dementia leads to progressive and irreversible cognitive and functional impairment, and people with dementia become dependent on caregivers, generally family members. [1] [2] [3] [4] The negative health consequences of looking after an older family member with dementia, particularly the effects on mental and physical health, are well documented. [5] [6] [7] [8] [9] [10] [11] [12] People with dementia often have an array of neuropsychiatric symptoms, such as mood disorders, delusions, hallucinations, vegetative symptoms and psychomotor abnormalities.
Neuropsychiatric symptoms are the most important factors in caregiver burden. 7, 13 Although caregivers of people with dementia face many difficulties, they may also experience positive emotional responses, 12, 14 which may be associated with resilience 3 and, consequently, with positive feelings about caring. 12 Resilience may be defined as a dynamic process involving the interaction between both risk and protective factors, internal and external to the individual, that act to modify the effects of an adverse life event. 15, 16 It is a process related to adaptive capacities or to a positive trajectory of functioning and adaptation after a traumatic situation.
1,2,4,5,13,14,17,18
Resilience is not invulnerability to stress, but, rather, the ability to recover from negative events. 19 It corresponds to a transactional process mediated by the interaction between the individual and the environment. Therefore, risk and protective factors, typically associated with patterns of negative and positive adaptation in the face of risk, are important aspects of resilience. Both risk and protective factors have relevant elements in various domains of human functioning, such as personal attributes, family structure and dynamics, social context, cultural aspects and specific events. 20 Trombeta & Guzzo 21 suggested that resilience is a balanced scale between a stressful event, threats, suffering and adverse conditions. These reveal vulnerability and strengths, skills, capacity of reaction and coping, some of the characteristics of resilient individuals.
Resilience, satisfaction with caregiving, coping, social support and a strong sense of spirituality have been posited as protective factors that mediate negative health outcomes. 18, [22] [23] [24] Other mediating mechanisms are coping strategies and a sense of coherence.
8,12,19
Coping strategies are a dynamic set of cognitive and behavioral efforts to cope with internal and external demands perceived as burdens when compared with personal resources. 20 In contrast, the sense of coherence depends on the ability to realize that the situation is understandable or predictable and to perceive one's ability to cope in a difficult situation and to find meaning in everyday events or problems faced. Table 1 . We added one study manually, and our sample comprised the complete texts of 15 studies.
Domains Exclusion criteria Excluded
Participants n = 31
↓

Other pathologies 03
Healthy aging 01
Children that live with people with dementia 01
Caregivers of elderly with or without dementia that live in an institution 03
Resilience of people with dementia 01
Euthanasia of people with severe dementia 01
Older veteran caregivers 01
Caregivers of healthy elderly 02 The determinant factors and the methods of studies about resilience are shown in Table 2 .
Discussion
Resilience definition
We conducted a search to retrieve studies that discussed the definitions and determinants of resilience among caregivers of people with dementia. We did not and amount of and satisfaction with social support. 29 Therefore, we concluded that each study defined resilience according to its objectives and assessment methods, rather than based on any clearly established theoretical framework of resilience in dementia. These various definitions may explain the differences found in the results of the studies under assessment here.
The lack of a theoretical framework may give rise to several methodological problems, such as the absence of standardized assessment instruments 1, 4, 6, 7, 14, 28 and the heterogeneity of samples. 6, 12, 13, 28 However, most studies converged on the definition of resilience as the capacity to adapt successfully when faced with the stress of adversity. 1,2,4-6,13,14,18 Therefore, resilience seems to have some degree of conceptual overlap with similar constructs used in dementia caregiving, such as mastery or degree to which individuals attribute outcomes to their own efforts or abilities, self-efficacy, internal locus of control, and learned helplessness.
Other constructs, possibly shared by resilience, are personality traits, such as neuroticism, which may predispose some caregivers of people with dementia to reporting greater feelings of burden, behavior problems or subjective ratings of health. Therefore, it remains unclear whether resilience is a learning ability or a personality trait.
Studies were classified into three areas according to determinant factors, as described below.
Resilience and psychological factors (n = 15)
Higher levels of resilience were associated with psychological factors, such as coping strategies, 10, 12 positive cognitions, 1 resources, 1 optimism, 6 self-efficacy, 6 internal locus of control, 6 full engagement in daily activities 4 and search for challenges. 4 Higher levels of resilience were also associated with decreased burden,
stress, 6 neuroticism, 2 perceived control 4 and distress. 5, 24 A study found that caregivers that provided care for a longer duration of time had higher levels of resilience.
28
Another study showed that resilience did not significantly explain caregiver's sense of marital satisfaction.
13
Resilience and biological factors (n = 9)
Higher levels of resilience were associated with less depression 4,7,29 and better physical health. 2, 3 Other biological factors associated with higher levels of resilience were:
older age, 14 African-American ethnicity 29 and female sex.
28
Resilience and social factors (n = 5) Caregivers of people with AD and vascular dementia (VD) were included in one study, 10 and caregivers of people with AD, VD and mixed dementia (MD) were compared in 13% of the studies. 2, 6 Two studies compared AD and similar disorders, 13,28 and two did not specify the type of dementia under study.
5,24
The most frequent assessment instrument was the complete and brief versions of the Resilience Fitzpatrick et al.
13
Explored the association between resilience and marital satisfaction in caregivers of spouses with dementia. O'Rourke et al. 4 assessed three constructs that compose resilience. The first was commitment to life, as resilient people tend to engage fully in daily activities.
Second, resilient people enjoy challenges and prefer changes rather than stability, and life travails provide opportunities to develop skills and self-knowledge. 4 Finally, psychological resilience entails perceived control, which results in a sense of personal autonomy and a belief in being able to directly affect the course of life events. Described strategies that family caregivers use to help them continue to provide care, and described these family caregivers' resilience and psychological distress.
n = 18
Does not specify type of dementia.
Descriptive and cross-sectional Demographic questionnaire, RS, SDQ. Caregivers used four strategies to sustain self: drawing on past life experiences, nourishing self, relying on spirituality and seeking information about dementia
Shuter et al. 24 Explored key positive and negative factors that have an impact on grief resolution and health outcomes of caregivers. n = 13 Does not specify type of dementia.
Descriptive and cross-sectional Therefore, social support is a moderating factor of resilience, as several types of support may relatively relieve the physical and mental burden caused by stress.
18
Therefore, resilience is a dynamic process believed to arise from interactions between biological and psychosocial factors. This process involves physiological adaptation to stress, psychological adjustment, selfefficacy, effective coping strategies and cognitive redefinition of experience. However, studies in the area often focus on only one factor, such as coping. 1, 3, 6, 7, [12] [13] [14] 18 Clinically, partial assessments of resilience may compromise the development of interventions focused on the improvement of this capacity among caregivers of people with dementia.
Methods and instruments: difficulties in the assessment of resilience
Although the assessment of dynamic constructs, such as resilience, may be methodologically limited, most studies in this review were cross-sectional. There are important clinical differences between types of dementia and, therefore, between different forms of caring.
Heterogeneous samples, found in some studies, precluded the assessment of some factors, such as resilience.
In all studies, most participants were informal female caregivers 
Biological factors
Higher resilience scores were associated with improved physical health. 2 Caregivers with lower resilience scores tended to visit the doctor less frequently and take less medicine. This might be related to a lower degree of selfcare. Comparatively, higher degrees of resilience were associated to fewer alterations of health habits 2 and better physical health. 3 Moreover, higher degrees of resilience were associated to low somatization and depression. 
Social factors
Social support has been positively associated with resilience, 2, 18, 29 but studies have defined support in different ways: network size and frequency of contact; support received; frequency of help from other people; and general satisfaction with social network. 29 Social support associated with perceived help and satisfaction with support seem to be more consistent than actual support or size of support network. 29 A study 29 that assessed ethnic differences in resilience found that resilience of Afro-American caregivers was partially explained by higher levels of satisfaction with social support.
Wilks & Croom 18 found an inverse association of social support and stress resulting from the combination of:
a) negative influence of stress on caregivers' perception about available social resources; b) negative influence of stress on caregivers' capacity of using these resources;
and c) higher perception of available social resources associated with lower probability of perceived stress.
